A 45-kDa protein kinase related to mitogen-activated protein kinase is activated in tobacco cells treated with a phorbol ester.
Phorbol 12-myristate 13-acetate (PMA), a potent activator of protein kinases in animals, elicits the transient activation of a 45-kDa protein kinase in tobacco cell-suspension cultures. The 45-kDa protein kinase preferentially phosphorylates myelin basic protein (MBP), a general substrate for MAPK. Studies using cycloheximide indicated that protein synthesis is not required for the activation of the kinase. Treatment of tobacco cell extracts containing the activated kinase with either serine/threonine-specific or tyrosine-specific protein phosphatase abolished the kinase activity, which consequently appears to be regulated by phosphorylation. By using an immune complex kinase assay with antibodies specific for stress-responsive MAPKs, we show that the PMA-activated kinase is immunologically related to the wound-induced protein kinase (WIPK), and not to the salicylic acid-induced protein kinase (SIPK), two representative members of the tobacco MAPK family, known to be activated by extracellular stimuli. Furthermore, the activated kinase was recognized by phospho-specific MAPK antibodies. Collectively, these results indicate that phorbol ester promotes the activation of a 45-kDa protein kinase related to WIPK in tobacco cells. Activation of WIPK in response to PMA is associated with protein phosphorylation but not with an increase in protein level.